A visual assay for quantitating neutrophil chemotaxis in a collagen gel matrix. A novel chemotactic chamber.
The chemotactic behavior of polymorphonuclear leukocytes (PMNs) suspended in a three-dimensional gel of native collagen fibers was analyzed using a new visual assay aided by computer assisted tracking. Cell behavior was observed in a 7 microliters chamber closed at either end with capillary tubes tipped with dialysis membrane. The chemoattractant, LTB4, was placed in one capillary tube and the control substance in the opposite tube. Under microscopic observation neutrophils were videotaped, their images digitized, and the x and y coordinates of the cell centroids captured at 30 s intervals for 15 min and subsequently analyzed. The data generate a global perspective of neutrophil behavior in a medium simulating a collagenous tissue. The results show that when leukotriene B4 was substituted for HBSS the PMN population underwent chemotactic displacement. PMN chemotaxis was increased greatly when the concentration of LTB4 was increased from 10 nM to 1 microM in separate experiments. This result was partly achieved by movement of an increasing percentage of the PMN population, less frequent stops, and longer durations of motility for individual cells. The most dramatic effect of LTB4 on neutrophil behavior was a large increase in directional movement toward the chemotactic source. The effects of LTB4 fell dramatically when the gradient source concentration was increased to 10 microM. The visual assay described here provides clear evidence that LTB4 induces true neutrophil chemotaxis in a collagenous matrix.